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Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25 °C).
Concentrations of chemical constituents in water are given either in milligrams per liter (mg/L) or micrograms per liter (µg/L).

Introduction
Agriculture is an important part of the economy for the State of Alabama. In 2002, more than 8.9 million acres in Alabama were used for agriculture and more than $3.2 billion in agricultural products were sold in the State (U.S. Department of Agriculture, 2002) . Field crops and miscellaneous row crops contributed more than $446 million in crop production. Agricultural pesticides, including insecticides, herbicides, and fungicides, improve crop production by limiting losses to noxious insects, weeds, and fungi. More than 2.8 million acres in Alabama were treated with some form of pesticide during 2007 (U.S. Department of Agriculture, 2007b) . The widespread use of pesticides to support agriculture makes responsible management of agricultural pesticide use in the State of Alabama a priority, and monitoring of the occurrence of pesticides in groundwater is an important first step in management activities.
Three areas in the State of Alabama with high-density row crop production that are underlain by productive aquifers were selected for this study: northern Alabama (Limestone, Madison, Colbert, Lawrence, Morgan, and Jackson Counties), southeastern Alabama (Houston, Henry, and Geneva Counties), and Baldwin County in southwestern Alabama ( fig. 1 ).
Purpose and Scope
This report describes the results from the initial sampling effort of a study the U.S. Geological Survey (USGS) Alabama Water Science Center is conducting, in cooperation with the Pesticide Management Branch of the Alabama Department of Agriculture and Industries, to evaluate detection frequencies and concentrations of pesticides in ground water near areas of high-density row crop production in Alabama. Fifteen wells were sampled during this study; five wells were sampled in each of the three main agricultural areas (figs. 2-4; table 1). Data collected for this study will be directly comparable to data collected from pesticide studies across the nation and will increase the understanding of the relation between agricultural land use and groundwater quality.
Methods
Fifteen wells, five in each of the three main agricultural areas, were sampled during this study (figs. 2-4; table 1). The wells were selected based upon several factors, including proximity to row crops, well depth, accessibility, and the existence of comparable pesticide data from previous studies. Domestic water-supply or irrigation wells were sampled in southeastern and southwestern Alabama. This study benefitted from the USGS National Water Quality Assessment (NAWQA) Program by utilizing 5 of the 30 wells that were previously installed in the Lower Tennessee River Basin (LTEN) to monitor water-quality trends in areas of high-density row-crop production in shallow groundwater for a variety of analytes, including pesticides (Kingsbury, 2003) .
Groundwater samples were analyzed for temperature, specific conductance, dissolved oxygen, pH, and pesticides. Sampling procedures, field methods, and equipment decontamination were consistent with standard USGS procedures set forth in the USGS National Field Manual (U.S. Geological Survey, variously dated). Wells were purged of at least three casing volumes of water and (or) until field measurements of temperature, pH, specific conductance, and dissolved oxygen were stable for three consecutive readings at 5-minute intervals prior to sample collection.
Samples from all 15 wells were analyzed for 87 filtered pesticides and pesticide degradates by using capillary-column gas chromatography/mass spectrometry with selected-ion monitoring (National Water Quality Laboratory (NWQL) schedule 2033; Zaugg and others, 1995; Sandstrom and others, 2001;  3, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 15 . In addition, samples collected from wells 1, 2, 3, 4, and 5, during June 2009 were analyzed for 65 polar pesticides and metabolites by using high-performance liquid chromatography/mass spectrometry (NWQL schedule 2060; Furlong and others, 2001 ; table 3) in order to provide information on the occurrence of a greater number of pesticides not included in the 2033 schedule. Samples for both pesticide schedules were filtered through 0.7 micron glass fiber filters and shipped on ice overnight to the USGS NWQL in Denver, Colorado. Once at the NWQL, samples for both schedules were extracted onto solid-phase extraction columns prior to analysis.
The bias and variability associated with environmental samples must be known to accurately interpret water-quality data (U.S. Geological Survey, 2006). Field blanks are used to verify that equipment-cleaning procedures are valid and that environmental bias is limited. Pesticide analytes tested in samples collected during the current study were not detected in two field equipment blanks, which were collected using the same equipment and sampling protocols during two separate studies prior to and after this study (Amy C. Gill, U.S. Geological Survey, written commun., 2009). Field replicates are collected to check for variability from both laboratory and field bias. Analyses of one field replicate collected for well 10 showed no variability for that set of samples.
Results
Results of field measurements and pesticide analyses for NWQL schedule 2033 are shown in table 4. The three most frequently detected compounds for schedule 2033 in the 15 wells were the herbicides atrazine (11 of 15 wells); 2-Chloro-4-isopropylamino-6-amino-s-triazine (CIAT), an atrazine degradation byproduct (11 of 15 wells); and metolachlor (8 of 15 wells). The wells with the highest numbers of pesticides detected for schedule 2033 were wells 3, 5, 1, and 6 with 17, 13, 8 and 7 compounds detected, respectively (table 4). The highest concentration for an NWQL schedule 2033 analyte was 4.08 micrograms per liter (µg/L) for the herbicide metolachlor, which was detected in well 15 located in Baldwin County.
Samples analyzed by NWQL schedule 2060 were only collected at the five wells in northern Alabama. Results of these analyses are shown in table 5. All five of the northern Alabama wells had detections of the herbicides fluometuron and norflurazon, which were not analyzed in the two southern areas (table 5). The highest concentration for NWQL schedule 2060 was 0.82 µg/L for norfurazon. The wells with the greatest number of detections for NWQL schedule 2060 were wells 1 and 2 with 11 and 8 detections, respectively.
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